Pertussis toxin export requires accessory genes located downstream from the pertussis toxin operon.
Pertussis toxin, a major virulence factor of Bordetella pertussis, is an oligomeric protein composed of five different subunits that are exported individually to the periplasmic space by the signal peptide-dependent pathway. After assembly, the protein is exported from the periplasm to the extracellular compartment. We show that pertussis toxin secretion across the outer membrane requires the gene product of at least one gene (ptlC) that is located downstream from the pertussis toxin operon. The amino acid sequence of PtlC shows a high degree of homology to VirB4, a protein encoded by the virB operon, which contains 11 open reading frames that are involved in the transfer of T-DNA from Agrobacterium tumefaciens to the plant cells. This is a novel mechanism of protein export in Gram-negative bacteria.